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(54) ORGANIC LUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic luminescent 
element efficiently emitting light having high brightness. 
SOLUTION: This organic luminescent element is composed of a pair 
of electrodes comprising an anode and a cathode; and at least a 
layer comprising one or a plurality of organic compounds interposed 
between a pair of electrodes. At least one layer of the layers 
containing the organic compounds contains at least one kind of 
condensation polycyclic compounds represented by formula I. In the 
formula I, R1, R2, R3, R4 represent each a hydrogen atom, an alkyl 
group, a substituting or non-substituting alalkyl group, a substituting 
or non- substituting aryl group, a substituting or non-substituting 
heterocyclic group, a substituting amino group or cyano group. AM 
and Ar2 represent each a substituting or non-substituting 
condensation polycyclic aromatic group, or a substituting or non- 
substituting condensation polycyclic heterocyclic group. 
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klz io« LfcWite JMb* iftffii 0 < 

[0112] ?wc, xminimi&m^z^xmm 
[oii3] xminims&mwi. masx/mut/* 

Swansea wc, «ri2*«ifl:-&w**t»«oiJ«flr< t 

k—JBtf-flbK [ I ] - — 883* [VII] T^SixftlB 

[0114] *WH<0«vm%9imi. *f«Mfc£ft** 
3 ^*<fcfc«^^ mflE 

[0115] *^co*t8^K^CtjV^{i, ±16- 
«# [ I ] - — JKiC [VII] -C3j*S*i*»&£SWfc& 

L<(±0. SjumJjTF, <£9#r4L<W:0. 01-0. 

[ 0 1 1 6 ] 0 1 6 (caWSW^WDWS^^FWff i 



[0 10 7] 
[J^8 1 ] 64 




[0 108] 
W8 2] 6 5 




[oiio] *fMB<o«^*awfc-&«rti, -mmztob 



(£6) J02-329580 (P2002-3 2 JL8 



c o 1 1 7 1 01 it^mm^m^m^^-miT^t 
mvmvbi. Hiuas«i±fc:»«2. wtmim* 
Kan frjffiktttt^Mie^ t, *>t** . zzxm-tz 

[01183 m2\i^mm^mwfm^zi5^hm^ 
coi><7)Z'*>&. z<r>m&im*m'stitt->\<M&&fr*> 

[0119] B3U^H^«MK3f^i=«}(t£fl^> 
;Hfli8« 5 . 3 . V? fffigjf 6 & tf|*ff 4 * J*& 

Rw*:aww> t> « -c* s . £ ix«# •v u ^mm t 

tt. %3tttO##tt&WtJt-ft-^Ji:3il$«^i>*T 
[0 12 0] ZiolZ. +fta%MSI|(C#**y-*ft&V' 

temmtt&stotzm t z#>xw&mco[in±.zm& z t 

[0121] miteif-wm^mftKm^z&w&mn 
m*7F-rmmx'h & . 04 am 3 t*t l-c*-a-&a 

0. ffi*EftC»*WT*6. 



[0122] 05t»«kWfH6Ji*»HB<O«««3(a^(C 

■y^y^«8) mm. mH-mmmzmxLfzm 
z*->u7n v*y?mstLTm^&mz£y) . 
[0 123] fcrtfU ai-H6«»<4-cr<a*w 

TWIfcttft*. *-/HP3fijyf#M Jty-fbKf-yi^W 
[0124] :WWBfcffl^Mi4-*W [ 1 ] — 

[vii] x-^ztiz m^^m^mt , «3fe^t^» 
t*9s iai~n6cov^iico^T't>ffiffl-r&i>^ 

jM&z&az k>iz<< im%femzmx^h . 

[0126] *«HHti, «^ffc&Jf :BJ:VfS3fcJlOlfjS; 
fifcfri LT-HRsS [ I ] ~-j&5d [VII] -C'^^nS 

«&#»fc£ft*ffl^4 «> cr>x'*>&&. zti£X'$at>ti 
x^z>*-/mm.&<t-£m. mtintismfoz^im? 
m&mk^%b'z<&mizmtx-~mizim-tz> zti> 

[0127] J»Tfc£ft£Ofc&*W«:¥tf *. 
[0 1 28] 
[*h8 4] 



[0 129] 
W8 5] 



(£7))02-329580 (P2002-3 2JL8 



CH, CH, 



TPD ^ - I! 



a - NPD 



N CH, 

m - MTDATA 



6 „j5 



U "- P0 N^V^N 




5 

Met -Cu.Mg, A1CI , TiO a , SiCl* l£ 



(£8) )02-329580 (P2002-3 2JL8 



CH, CH, 
I H,C CH, I 

DTDPFL 




spiro - TPD 



H 8 C 




[^8 6] 



/ \ M = Al , Ga 

O N= 



VP 




C Ha " l 




M = Al , Ga 



M = Zn , Mg , Be 



H$C 

[0 130] 



PDA 




M=Zn , Mg , Be 



[0131] 
[*8 7] 




CO 1 32] 
I9h8 8 1 



(6 0) J02-329580 (P2 0 0 2-3 2JL8 



[0 133] 
[H8 9] 




Rubrene Coronene 
[0134] W90] 



1 



(8 1) )02-329580 (P2002-3 2JL8 




[0135] W91] 



(B2) J02-329580 (P200 2-3 2JL8 




[0 136] 



W9 2] 



(6 3) )02-329580 (P2 0 0 2-3 2JL8 

CHa 
I 

— <C-CHa V 
' CH - CH a )=— I 



c = o 

CH — CH 2 ^ — ^ O 

I T 
N N 




0 



TPD - PMMA 

CHa 



PVCz DPA-PS ^ ^ 

TPA - PMMA 

CH, 

I 

( C — CHa }=— 

I 

C = 0 



C — CHa 



C = 0 
I 

NH 




CH, 

[0 13 7] W93] 



TPD - PMAA 



(S4>)02-329580 (P2002-3 2JL8 




[0 1 38] 



W9 41 



(8 5) )02-329580 ( P 2 0 0 2 - 3 2JL8 




O C12H25 CtaHa 




\ 



CuHal CH„ 



[01391 ★ffe^WWaiSimcfeV^. H8« 
[ I ] — «« [VII] TSSfLSIB^^aifk^UiS: 

[01403 ±IB«S«ttlij: LT«tf»H&*S*te«llt 

fc«2aia±a^L , cfcj:v\ 
[0141] nmtmt vxiii±mmLW%z*.<*z 

( I TO) , KftffilSH v^?A^c^H®Kfc!tWi§6ffl 



[oi42] -a. mmnt Lxixkwmw'te* 
-vy^is^A* r/t-s^A. -fyy'w, 

ffl^iimS. BMtJI-f (ITO)fiO 
[0143] *SMH"CfHv»6*lKi: LT«* WfcRS&t 

[0 1 4 4 3 #jfcLfc*?K*f LT, 
ttiikt-c**. S^JlfcLTte. ^tt^Kl 

[ 0 1 4 5 ] t i^T. ?i&crMffit®z*mico?m 



[0 146] 

immm jar. iiJfeWciD*^^^^^^^ 
U£bh l -c v k a*. *^Hj{i » ti t, izmM $ h cox-it 

[0 147] (*JftHl) 

[ffl^-ifcgWo . 2 2(7)^] 500mlZ7O75 
Xafc, 1,3. 5-M»7'DqE^>'-fe'>- [1]0.8 



(6 6) )02-329580 (P20 0 2-3 2JL8 

g (2. 52mmol), ^DVi [2] 3. Og (1 
2. 6mmo 1 ) „ h;l/Xyi6 0mltiiOfx^7- 
MOml £A*i, M^#ffl^4>, SffltHHTF. £B? 
tb'JWl 5g/*7 5g<0*i§?g2r?i§TU 

(0) 0. 44g (0. 3 7 8mm o 1 ) SrSfcoilUt. 
SfflT3 0iHWPLfc»7 7*Cfc#^t 3B#^jf^tf 

h U ^AT'tem, y'J*^W7A CvSMfi'+h^ 
x>H^aBIK»jSE) TfitSSU iSMNo. 2 2 
(SfctSft) 1. 2 7g*ftfc. (IR^7 7%) 
[*r-9 5] 



Br' 



H 3 C CH 3 



+ 3 (HOfcB 



Br 



Pd(PPh,) 4 



[1] 



[2] 



Na 2 COj aq. / toluene 
EtOH 




[0 14 8] (£JS«2) 

[MSft^ftNo. 6 4<D-g-j£] 5 0 0mlE7P77 
X3(:, 1 , 3 , 5 - HJ 7n^yt> [ 1 ] 0 . 8 
g (2. 5 2mmo 1 ) . *'nyK [3] 4. 8g ( 1 
2. 6mmo 1 ) s V)V^>\ 6 0ml fci^I^y- 
/1.8 0ml £A*U OSffHft*. Sfi-ClStfPT, IKSt 
■J-h y Wl 5 g/*7 5 gO^J&SKSSTFU &WC 



No.22 

(0) 0. 44 g (0. 3 7 8mmo 1 ) SrSiflllLrt:. 
Sffl-C 3 0 Ufcfc 7 7 XJteJWH L 3 WIHRfffrl? 

X^gM) TftSfU flJjjvffcl^JN o . 6 4 
(Sfii&ft) 2. OOgSrftt. (JR*7 3%) 



Br 



H3CCH3 



+ 3 (HO) 2 B 



H 3 C V CH 3 



H 3 C 
H 3 C 



[1] 



[3] 

Pd (PPh 3 ) 4 



Na 2 C0 3 aq. / toluene 
EtOH 




CH, 



No. 64 



[0 14 9] (-&&LM3) 

[ffl^-ft^N o . 6 50-&I&] 5 00mlZ7P75 
1, 2, 4, 5-f h57'n^'<y*> [4] 
0. 75« (1. 88mmol),^n>i[2]3. 
0g (12. 6mmol), b/Px>- 1 6 0m 1 J:tf 

t\ b y vj* 1 5 */#7 5 z<r>*mmzmT 

U iXWCfb^X (MJ7x-WX7-(» 7N°5 



WJ» (0) 0. 43g (0. 3 7 6mmo 1 ) ZmM 
Ltz . ^ST" 3 0 Ltztk 7 7 L 5 Hffim 

ssiH* h y * A-c<6*ia. ^ y # 5 a ( 
6 5 (a&ttjfc) 

W9 7] 



R8SS) TI»*L. MS^ftNo. 
1.41 gZmtz. (HX*88%) 



(6 7) )02-329580 (P2 00 2-3 2JL8 



Br Br W p d(PPbjX 



Br Br 

[4] 



[2] 



Na^COjaq./ toluene 
EtOH 




CO 1 50] (-^««4) 

[M^-ft^No. 6 6i7)MJ 5 0 0ml=7P75 
1, 2, 4, 5-f h77 , DW-tfy [4] 
0. 75g (1. 8 8mmo 1 ) , -foyl [3] 4. 
8g (12. 6mmol) , b/Uxyi 6 0m l&itf 

T\ h U >7A 1 5 g/*7 5 gtf>*S»*SiT 

Br W Br Hb^OHb H3C. 

Br Br 

[4] 



No.65 

->'^A (0) 0. 43g (0. 3 7 6mmo 1 ) £}$rfjn 

. aar 3 o $am Lt&t 1 1 °ct,z&& l 5 n#fss? 

«S»^ b 'J "7 AT-Satt*, >- »J # ¥)\si]*7J± ( 'v* 

66 (B&ttA) 1. 8 8s«r»fc. .<JR#7 0*> 
[*r9 8] 



Na/X>jaq. / toluene 
EtOH 



[ 0 1 5 2 ] 1 i: LTcD#5.X»£ ( 0 . 7mmO 
(I TO) &XA- 7 ^ft|:t 1 2 0 nm^HTsaiL 

hy. -fy7oK*r*3-* ( 1 pa) T"J«&igW}& 

ttJBLfc. 

[0153] ^««ttS^^±tcTte«3tsC'C^$ 

3 0 n mtf>KJl£TJS*t L*-/Mti£® 5 Lfc . 

[0 154] 




U H3C CH 3 V^£t&CH3 

No.66 





H*C 



N 




in 



CH, 




HsC 



H.C 



CH, 



[0155] S 6£«jj*fl:£fcN o . 1 

^mt^m^'sm&mzi. o 5 0 nm^jnyrrjaRu 

«^«?iM* 6 «r»j«Lfc. g»B*Ojt3S£« 1.0X1 
0- 4 Pa,MtiO. 2~0. 3nm/sec^ 

[0 156] <K(= S »ii4fcLT. T/PS-^Atyf- 

tmtjmvc, jLisfr«iitf>-Lc. x^^ciod 
$ 1 5 0 n mv&mmmm&Lt:. mmmr>^%m& 

1. 0X10-'Pa, fSSSStmtl. 0-1 . 2nm/ 
s e cO*frTJ«BILfc. 

[0157] iO»{CUTTf§<?>*T./£*?(^ I TOmH 

(AC 2 ) fciE*. Al-LitI (PifiS4 ) 

LT, 1 0 V<7)W.mm&*mvtt&t9. OmA/cm 



(6 8) 102-329580 (P200 2-3 2JL8 



2 (VV^mTtfflmttffitl* 750cd/mi CO 

[ 0 1 5 8 ] $ h fc. S*#HSftTT«aHWS* 7 . 0 
mA/cmi fcfiffcl OOH*ra*E5reniDt7tfcCl^). 
*J*«HS5 5 0c d/m2 1 0 0B#raf£4 7 0 c d 

[0 15 9] (HJfeM2~l 5) CT^-fb^No. lfc: 
ttxT s W5*ffc&»N o. 5, 10, 16, 19. 2 
4. 25, 31. 36. 39.43, 46, 51, 5 
8,63 Srffl^fcfl&USSttW 1 1 MK(C*? £ffr£ U 
FW«rlH*Mr»fc. -e<0lS*** 1 fc^f . 

[0160] (IfcttW 1 ~8 ) ffifi^b^ftN o . 1(: 

2 fc^f. 
[0161] it«Ht-£*N o . 1 
[»1 0 0] 




[0162] JfclMk^UN o . 2 
W101] 




[oi63] imit-smn o . 3 

Wl 0 2] 




[0164] J^-fk^jN o . 4 
W103] 




[0165] JtHWt^ftN o . 5 
W104] 




[0167] Jt8Mt/£*N o . 7 
[*M 06] 




[0168] Jt«Stfb£*N o . 8 
[*U07] 




Ar : 



[0 169] 
[*1] 



(8 9) )02-329580 (P2 0 0 2-3 2JL8 



B. 1 



mmm 

No. 


No. 




MX 7.0mA/cm 3 ) 


(V) 


(cd/m 2 ) 


(cd/m 2 ) 


100B$ffg& 
m& (cd/m 2 ) 


mmm 1 


1 


10 


750 


550 


470 


sasffli 2 


5 


10 


640 


480 


440 


USSW 3 


10 


10 


670 


510 


470 


^flfifll 4 


16 


10 


1220 


1130 


810 


fmm 5 


19 


10 


880 


690 


610 


IfeSfcfll 6 


24 


10 


560 


530 


430 


H*fe#J 7 


25 


1 0 


920 


780 


650 


SUM 8 


31 


10 


960 


830 


740 


2M#J 9 


36 


1 0 


580 


490 


430 


SttffllO 


39 


1 0 


660 


520 


460 


mmw n 


43 


10 


570 


510 


440 


§feSS0l 12 


46 


10 | 


720 


570 


510 


mm 13 


51 


10 


710 


550 


490 


^*£#J 14 


58 


10 


1100 


980 


800 


Uttfll 15 


63 


10 


650 


5 20 


450 



[0 170] 



[*2] 



(HO) )02-329580 (P2002-3 2JL8 



&2 



No. 


at* 

No. 




MX 7.0mA/cm 2 ) 


(V) 


(cd/m a ) 


warns. 

(cd/m 2 ) 


* w ""^j l^ol k-X- 

(cd/m 2 ) 


i 


Jt«l 


10 


140 


100 


10 


nam 2 


Jt«2 


10 


70 


60 




tmm 3 


tt«3 


10 


90 


70 






J£«4 


10 


80 


70 




imm s 


it«5 


10 


1 50 


90 




&K#J 6 


Jt«6 


10 


290 


200 


40 


MM 7 


it© 7 


10 


190 


1 BO 


20 


JtK^J 8 


J£«8 


10 


320 


240 


80 



[oi7n (mmmi 6 > H3fc*-^M»o#a»s* 

[0172] HS6M1 tHSMc, i*!18**tt3t»*«Lt 
[0173] 3 &teflfi*fl:£*N o . 4 T^SftSU^ 

^aMb-^ft^JtsaM^tj: o 2 o nmoBurcjaasL 

HftJI 3 M*B#0«Sjg{± 1 . 0 x 1 O" 4 

Pa. J^jKMjffiJiO. 2 — 0. 3nm/sec«*ffT 

[0174] stcr^s-Wby^y 'jy-M 

^A£«£3£r££J: 0 4 0 nm^WimLf?! 
iUJi6*»«Ufc. IMHSWJISflfttl. 0xi0-"P 
a s iftJJBSflBiO. 2-0. 3nm/secO*ttT« 

[0 17 5] HSi4fc LT. TA'S-'W.fc >J* 

T, _t£**W«>-tfc, KS^*atcJ: 1 5 0 n 

mo&swHR£jBjsu 03 izm-tm&nmmitm? 

:1. 0—1. 2nm/secC0^T-fiiclKL 



[0176] £<soaSfc: LX&dtlfzm?^ I TO«ffi 
(NME2) £IEfii. Al-Lilft (|*S4) Srftfifc: 
LT, 8VOHaEmffS-9lJirrS^8. ImA/cm' 
0*mirCTOfttiR?li3Bru 3 9 80c d/m 2 w 

[0177] $ a*»HsiTT«afflfies- 7 . o 

mA/cm 2 t=«%l OOI^iaJWE£B«IIItfcfci*. 
*JJ8I*Mg3 0 9 0c d/m 2 rt>£> 1 0 0B#P^f*2 600 
c d/m 2 t»^-ffc{i/h$*^Jt. 
[0178] (»60>j 1 7-3 0 ) flHWtteWN o . 4 
«5Hk^*No. 6, 11, 14. 18. 2 
2, 27, 29, 35, 40. 42, 47, 49, 5 
2.62 S-fflv tfsfl&liSOfcW 1 6 i: Rawest fcffofc 

[0179] (Jt«W9~16) «*fc£*No. 4C 
tt*T . ib*!Wfc£*jN 0.1.2.3.4,5,6, 

7 , 8 srffl v vtflMisestw 1 6 k mmizm? t L . 

[0 1803 
[*3] 



(&l))02-329580 (P2002-3 2JL8 



m. 3 



mmm 

No. 


No. 


«0S9 




(V) 


(cd/m 2 ) 


(cd/m £ ) 


W8. (cd/m 2 ) 


mm i6 


4 


8 


3980 


3090 


2600 


m&m 17 


6 


8 


4140 


3470 


2480 


mmm is 


11 


8 


7370 


6510 


4860 


sateen 19 


14 


8 


5320 


4130 


2990 


mmm 20 


18 


8 


7050 


6600 


5210 


Ife&feW 21 


22 


8 


5560 


4430 


3310 


hm^ii 22 


27 


8 


5920 


4790 


3600 


mmm 23 


29 


8 


7760 


7000 


4940 




35 


8 


3170 


2770 


2030 


mmm 25 


40 


8 


5160 


4410 


3200 


^Sfefll 26 


4 2 


8 


6010 


5300 


4290 


27 


47 


8 


6990 


6570 


5100 


HJfcfcJ 28 


49 


6 


7500 


6380 


5290 


»fcflJ 29 


52 


8 


5300 


4680 


3800 


mmm 30 


62 


8 


4950 


4000 


3350 



[0181] 



[*4J 



(34 2))02-329580 ( P 2 0 0 2 - 3 2 JL8 



mm 

No. 


iL a tjo 

No. 




MX iWtimBL 7.0mA/cm 2 ) 


(V) 


(cd/m a ) 


(cd/m*) 


!?£ (cd/m ! ) 


wm 9 




8 


640 


450 


60 


JfcKW 10 




8 


470 


430 




JtKW 11 


J±«E3 


8 


340 


270 




Jt«« 12 


j±«e4 


8 


490 


420 




JtfftW 13 


iklff 5 


8 


650 


490 




Jfc&M 14 


Jfc«6 


8 


1700 


1000 


140 


JtttM 15 


JW7 


8 


1180 


860 


90 


mm is 


Jfc«8 


8 


2120 


1240 


360 



[oi 823 ( mum 3D03 (c^mft^MBix 
[0183] gtt&i 1 1 n«i%9i»msdmui 

[0 184] 
W108] 

H.C CH. 
-CH, H.C- 



[0185] S &fcTEI«B5iCT*&ft6<ffc£1W3 XX/ 

1:50) 5r*£^»i&C J: 0 2 0 n m^^fft« 
L?63tyi3 «Lfc. 3S*B*<Z)JiaSBi 1 . 0X10 
-»Pa, jftBBJLKlAO. 2-0. 3nm/sec«« 

[0 186] 
09] 





HsC 



-0- hc = ch -00- ch=ch "0- 



CH, 
CH, 



[0 187] ZtHZTfrS-V&hVA^SVS-frZ 
i 0 4 0 n mOM« L«¥«5jM« 6 
WLfc, ^*B^<7)X^ti: 1 . 0 X 1 0-4 P a s & 
timm±0. 2 — 0. 3nm/sec^«L 

[0 188] <J«:tC, HS4fc LT. T/PS-^Ai: Uf- 

t, ±ie*«so±(c wszmmmtzj: *>m £ 1 5 0 n 

tfWLfc. 3)MH*o3tS«{i l . OxiO-'Pa.S 
KUEtil- 0-1. 2nm/sec<7)*ftt«L 

[0189] £0*fcL-tf§&il/£*Ffc:» I TOti 



(RW2) ftlEff. Al-LitI (KK4) 
L/C\ 8V<7)lS»KIIffiS:Ep*n-r.S t 8. 5mA/cm 2 

commm^x-nmrn^zmi. 4 6 5 0 0 c d/m* 
[oi9o]? a*»a«TT«8iaf**' 5 . 0 

mA/cmi C«*>1 0 0WHS«E£fflfllll,Jfc4:£$, 
30J8WK2 2 5 0 0c d/m* 1 o 0B#ram 1 7 6 
0 0c d/m* bn&.&ttAi.'bZfriti. 
[0191] (mm\3 2-4 5 ) m^itS®N o . 2 
tCfW/C, JfiHt^ftNo. 7, 9, 15. 17. 2 
3, 28, 32, 34, 38, 4 1, 45, 50. 5 

3 , 5 6 *m^tem*mmm3 1 1 mex? £fm 



(14 3) )02-329580 (P20 0 2-3 2JL8 



[0192] ummi 7-24) frmtsmn o . 2 mmzmmzfr-itz. *<?>mgkzm6iz^. 

izittX. itmt^Wo. 1,2.3.4,5,6, CO 1 93] 

15 



mmm 

No. 


No. 


ton 


fflfcX (mStffiS 5.0mA/cm a ) 


(V) 1 


(cd/m 2 ) 




100 m$$t 


31 


2 


8 


4 6 5 0 0 


0 O C I\ f\ 

2 2 5 0 0 


1 7 n n n 

17 6 0 0 


HJSW 32 


7 


8 


2 4 3 0 0 


13 5 0 0 


10 9 0 0 


SSJfe« 33 


9 


8 


78 300 


41 n n r\ n 

3 9 000 


32100 


gofcfli 34 


15 


8 


r> 0 r\ /\ it 

8 6 000 


3 540 0 


c\ r\ « r\ s\ 

298 0 0 


mm 35 


17 


8 


d fl c n 

6 9 6 00 


0 7 a n n 

3 7 0 0 0 


0 d 0 r\ t\ 

3 3 3 0 0 


36 


23 


8 


4 5 6 00 


2 3 000 


18 5 0 0 


n^w 37 


28 


8 


55 200 


29000 


25600 


SiJfefll 38 


32 


8 


c 7 T n n 


0 7 n n n 
o 7 0 0 0 


n 0 n A 

3 0 0 0 0 


39 


34 


8 


43200 


24000 


16500 


mmm 40 


38 


8 


41000 


20000 


15500 


HMfl 41 


41 


8 


46700 


25300 


20900 


3difll 42 


45 


8 


59800 


34100 


25000 


Slifefll 43 


50 


8 


39700 


26400 


22000 


44 


53 


8 


62300 


S4000 


28700 


mmm 45 


56 


8 


44300 


26800 


20800 



tO 1 94] 



C*6] 



(tt 4 ) )02-329580 (P2002-3 2JL8 



No. 


No. 


&M9 


MX m$m$L 5.0mA/cm 2 ) 


(V) 


JBHS 
(cd/m 2 ) 


(cd/m 2 ) 


100B#EH& 
m& (cd/m 2 ) 


JfcttW 17 




8 


1 190 


650 


130 


Jfc** 18 


Jt«2 


8 


770 


460 




JfcKW 19 


Jfctt3 


6 


650 


390 




Jttt« 20 


tt«4 


8 


690 


390 




mm 2i 


#t&5 


8 


1250 


880 


140 


Jfctfcfll 22 


it«6 


8 


5700 


2610 


870 


JtSStfH 23 


#«7 


8 


3180 


1820 


760 


JttfcW 24 


Jfc«8 


8 


7220 


3540 


1360 



[0195] (Xftffl4 6 ) H5 (C^ttji<DW8lfBfc 

c o 1 9 6 ] siss«3 1 tmmiz. mwmv&zftmi. 

7;l/S-^Ah'J^y'J/-;l/ (fiUtl : 2 0 ) £ 

M^mmmzx 9 2 0 n mopit« 3 z& 
m*%£mmmiz£ k> 1 onm«i«L*-v 

h yx^y 'J /-/PS-JI^H**^ 0 4 0 nm 
OX 1 0-*Pa. fommtO. 2~0. 3n 

m/s e coaarcjSKUi:. i^>jawftmi*3, 

[0 19 7] ftfc. |5iffi4i:L-C, 

T . _hiffff«OTco±fc. E£IS*SfcteJ: 1 5 0 n 

SrffrfcUt. WMn^M'Smt 1. Oxio-*Pa, 
j£S&S&(i 1. 0-1. 2nm/sec CD&frT"JfcJ8S 



[0198] Z<DMlZ L,TWfe*lfcJlHHC, I TOmffi 

(R»S2 ) £:ie«l Ai-Lits (RkS4 ) znmiz 

LT, 1 0 VOlIM^ESrEPj!Hrt'S>i:8. 9 m A/cm 

2 o^CTarrTO&^spfKaais 602oo c <i/m 

[0199] S fee. S5R33«&T-Ci8S£&*£ 7 . 0 

1ffl;l»JK3 8 0 0 0c d/m 2 1 0 0B$ISI&2 8 7 
00 c d/m 2 fc MB&i\H&>h-& fr~>tz. 
[0 200] (K3tfl»J4 7-6 0) fflfitft^ftNo. 3 
t-fti-T. W^-Ib^No. 8, 13, 21, 30, 3 
3. 37, 44, 48, 54. 55, 57, 59, 6 
0.61 fcfflV tfiflMiSOtfflW 6 fc Rttf=*?*fftft 

[020 1] (it«M2 5~3 2) ^-ffclMSjN o . 3 
Kf«.T, HM^ftNo. 1,2, 3, 4, 5, 6, 
7 , 8£ffiVvfcfl&W£8fcW4 6 t ^KfcSS^fcfftftU 
IPWJWrilHBfcfT^fc. *colSJ|l**8fc^rr. 

[0202] 

[*7] 



(&5) )02-329580 (P20 0 2-3 2JL8 
57 



No. 


No. 


*)« 


MX 7-OniA/cm 8 ) 


<V) 


(cd/m a ) 


intra #a|£? 
(cd/m 2 ) 


met (cd/m z ) 


mm 46 


3 


10 


60200 


38000 


28700 


SdfiW 47 


8 


10 


41000 


24500 


15500 


mum 48 


13 


10 


62400 


39300 


30100 


49 


21 


10 


81100 


38500 


29900 


gUM* 50 


30 


10 


79700 


47000 


34100 


mmm si 


33 


10 


77600 


45800 


31200 


HJftflJ 52 


37 


10 


42500 


26000 


1 5800 


mmm 53 


44 


10 


67700 


37000 


30800 


£lfitt 54 


48 


10 


80200 


47000 


34400 


gOfeW 55 


54 


10 


42900 


24200 


16500 




55 


10 


76600 


45300 


31800 


§feW5fl) 57 


57 


10 


49900 


27300 


15000 


mm 58 


59 


10 


39200 


24400 


15700 


59 


60 


10 


42500 


28000 


18700 


ftttM 60 


61 


10 


42300 


26300 


17000 



[02 03] 



(Q6) )02-329580 (P2002-3 2 JL8 



£8 



No. 


No. 


loss 


IfcX (m«E«J£ 7.0mA/cm 2 ) 


(V) 


(cd/m 2 ) 


(cd/m 2 ) 


100 B$fytf£ 
HA (cd/m 8 ) 


Jfc&#! 25 




10 


1020 


660 


120 


JfcttM 26 


tt«2 


10 


750 


420 




item 27 


J=b«S£3 


10 


680 


410 




JtIMN 28 


Jt«4 


10 


690 


420 




tijem 29 




10 


1050 


750 


210 


30 


it«6 


10 


5400 


2200 


770 


JtttW 31 


Jt«7 


10 


2850 


1600 


560 


JfcttW 32 


J£«8 


10 


8010 


3670 


910 



[0204] (Xffcpf 6 1 ) El i lizmw&xsm&t 

[0205] mm 1 b RNPMKimfbdHHUi 

0.0 50 gfcit/^U -N-b'^.;^;^N*V-;P (fi 
i¥%*fl=6 3. 0 00) 1. 0 0g£7uu*A- 
A80ml caf»Lfc»«S:xeyri-hj£ (EWEft= 
2000rpm) tCj; 0 12 0 nmOJKffOSIKL^rlS 

a (Mi 3) &mu. 

[0 2 0 6] HI§4fcLT. T^S-^Atyf 

T, ±Eir*Wtf>_Lfc:. X!SII*ifcfc:J: >9J¥£ 1 5 0 n 

frfftftLfc. l*B#OK£«{i 1 . OxlO-'Pa^ 
JRBKttl. 0-1. 2nm/8ec«*frt1ttL 

[ 0 2 0 7 ] Z <7>W,Z LXft btvfzmtt . ITOtI 
(l««2) fcjfflL Al-Lili(lffi4) **«c 



LT, 1 0V<0ES[«£ESrEpSirrSi:7. 8m A/cm 

2 convimmvmmm^zmx. 1250c d/m* 

[0208]$ fiaSWflSVT^SWKfc 5 . 0 
mA/cm' fcfilt.1 0 0l«B«ff*BtlPlLfci:i%. 
WSfflJS.8 2 0c d/m 2 1 0 0B*ia&6 7 0 c d 

[0209] <3dtW6 2~6 3 ) ^ft-g-*No. 1 
2 £tt;tT . M^t£*N o . 2 0. 26 * fflV tfiflMl 
3dfcW6 1 fcHUHcSFPfcfftftU IBMSKrJPffiSrfTo 

[0 2 10] (Jt«M3 3~4 0)M5Hfc^ftNo. 1 
2fcfU.T, JttRft^ftNo. 1. 2. 3. 4, 5, 
6, 7. 8£fflvvfcflM±SI*tBl6 1 fcBllWc*F*fl* 

u mm%rm*fti*:. 9 

[02 11] 
[*9] 



(S4 7) )02-329580 (P2 00 2-3 2JL8 



19 



No. 


No. 


WW 




(V) 


Us 

(cd/m 8 ) 


(cd/m £ ) 


loo 

(cd/m 2 ) 


mm 6i 


1 2 


10 


1250 


820 


670 


mmm 62 


20 


10 


980 


670 


590 


SlJfcfll 63 


26 


10 


1070 


740 


610 


Jfctt« 33 


J£«l 


10 


230 


150 




JttfeM 34 




10 


120 


80 




Jfcftfll 35 




10 


90 


70 




HMW 36 


it© 4 


10 


80 


60 




JtttM 37 


Jt«5 


10 


250 


150 




Jfc«« 38 




10 


340 


220 


40 


mm 39 


J£«7 


10 


340 


210 


20 


jtt*«4o 


Jfc#8 


10 


410 


270 


80 



[02i2] (mmm6 4 ) 03 izm-im<7>wm®t 
[0213] nsfeM i k ± 
tfti^i/x (fi*iti 00:1) zn-gmmmizz. 

*) 5 0 n mOjR»TjaaRU*-/HteJWI 5 £»J«Lfc. 
3lMIW<0*2Ktt 1 • 0 x 1 0" 4 P a s ESUglJlJgte 0 . 
2 — 0. 3 nm/s e c<7)&#Tl£JBSU>t, 
[02 14] 
[*M 10] 

H,C CH> 



-go 



[0217] $^{ir^5-^Ahu^=¥yyy-^2r 

X2SK*£(= £ 0 3 0 n mCOimX'im 6 
MMtUfc. llfcWfcOUffiKli 1 - 0 X 1 0"« P a , f£ 
JffiXKttO. 2-0. 3nm/sec^)*ffT*lRL 



[0215] z ^izT&mm£iT^2tLZ>it-&m&j:v : 

1:10 0) fcXaSlgV&fcJ: *) 2 0 nmOMSJrCJSK 

vmM3 zmtftuz. mm*w*£mt 1 . oxio 

-<Pa, j&JJ&LK(30. 2-0. 3nm/sec(^fr 

[02 16] 
[*H 1 1 ] 



N^^_HC=CH-^Q-CH=CH-Q-N / W 



CH, 



[0218] mz. mmibtx, rjn-v^tv* 

t>a ( y i . 5M?-%) 
ffiwc, iEfflloit:. X9»IS:J: OffS 1 5 
0 n mOAJUMtS-JBrtLfc. IMH*tf>*2J!»4 1 . 0 
xlO-'Pa, JftKjSjKttl. 0-1. 2nm/sec 



4 



(14 8) J02-329580 ( P 2 0 0 2 - 3 2JL8 



[02 1 9] £«>«fcLT»&*lfc3IKP(C. ITOl® 
(MS2) £]E«B, A 1 -L i«& (Pi«i4 ) £Jt«C 
Lt\ SVOBSSWESBttO-rftfclOOmA/cm* 
0«SWflecmStf3IH ! -fc«Kt. llOOOc d/m^ 

[ o 2 2 o ] *fc 1 5 vcottsmff^epfln-rs ^225 

OmA/cm* ^«8lW«T«aW«3R?K«ft.. 2 13 

gig 



0 0 0c d/m* <3»^Sfe<0%3teaHeM§*lfc. 
[02 2 1 ] (MfcM6 5~6 7 ) OBMteftNo. 1 



fcftiT, «K5ft^WNo. 64, 6 5, 6 6SMVMt 



[0222] 
[SSI 0] 



[SI^fffiESrtTo 







mm 


tnA/ c m2) 


No. 


31 m m jbe 
CV) 


M&( c d 

/m2) 


(c d/ni 
Z) 


i oo 


65 


64 


10 


190G 


1500 


1400 


66 


65 


10 


2400 


1800 


1600 


67 


66 


10 


1500 


1400 


120C 



[0 2 2 3] (*JtW6 8~7 0) «^«No. 4 
CftiT.flfSft^lNo. 64, 65, 6 6*ffll.^ 

ttiiiam 1 6 1 mes? turn l , nwsrfni 



[0224] 

[*1 1] 



mmm no. 




mm 


mt\ 0 
tnA/ c ra2) 


No. 


(V) 


/m2) 


( c d / m 
2) 


1 OO^I 

c 

d/tn2) 


68 


64 


8 


11000 


9000 


7000 


69 


65 


8 


14000 


12500 


9000 


70 


66 


8 


9500 


8500 


7000 



[02 25] (mmM7 1~~7 4) mmM21, 6 8, 
6 9, 7 0T'fft£Lfc^O3Sft;^? h/P£MCPD 
-7000 (^-*-:Otsuka Electro 
nics,^:Photal MCPD-7000 

(Mu 1 t : Channe 1 Photo Detec 

tor)) vmmt. c i E&mimzMMLtz. %<r> 

[0226] 
[*1 2] 



*1 2 



^Jfe^No. 


#jNo. 


No. 


ClE^ffi^ (Xx Y) 


71 


21 


22 


(0.14, 0.08) 


72 


68 


64 


(0.16, 0.12) 


73 


69 


65 


(0.15, 0.09) 


74 


70 


66 


(0.16, 0.13) 



[0227] itV<o<Ott**^. «ufefiK8E«tfe» 
(CIEiSJ^X, Y=0. 14, 0. 0 8T&SJ: 

2. 6 4. 6 5, bett-tzzti^tunm^t. 



(44 9) )02-329580 ( P 2 0 0 2 - 3 2JL8 



[0228] 

1 1 ] — evil] x'Ttkzti&m-s&mititmR 

*y?mkLXi>mix^&. 
[0229] mttfttfL&MgMm&ZW** 

*xt4 yfwmzm^xftmBimx'*> o . wm&m 
x-±wm<vm : ?$:®mzimx'Z h . 

[Hi ] *miiz&tf&^mm i f-cr)-®\z^-?mm 
mx'hh. 

[02 ] *mi£t5i?&^m;m=F(omcDMz^-?m 
wmx-ht. 

[03 ] xmit.z&ii&w&m^^&mcoMz^i-m 



mmx'hi. 

[04] *$&m&ifttimfcm?<m<?)mz7fctm 
mmx'ht. 

[05] *mitti?&Tmm&=F0M<Dm**rrm 
mmx't>&. 

[06 ] *miiz&v&^m;m?<7Me>mz*i-m 
mmx'fot. 

1 s« 

2 I®® 

3 IBfcJf 

4 its 

6 

7 tf-/k&A« 



[01] 



[02] 



[03] 




V/////////A 




V//////////> 




[04 ] 















W///////? 







-8 «?Jfe£fi 
- 8 3&)ftB 

-5 *-**iayB 

-7 *-JV£AJ* 
-2 KM 



[05] 



V/////////A 



.8 V 

-13ME 



f 



(6 0) 102-329580 ( P 2 0 0 2 - 3 2JL8 



[06] 



V////////A 



-7 *-;W&AJH 



■ L W5L 



(51) Int. Cl. ? 

C 0 9 K 11/06 



H0 5B 33/22 



mm*? 

64 5 
6 5 5 
690 



F I 

C0 9K 11/06 



H0 5B 33/22 



rW (##) 



64 5 
6 5 5 
690 



B 
D 



SC^SS* BBETjW 3 T S 30# 2 



F^-A(##) 3K007 AB02 AB04 AB11 AB18 CA01 
CB01 DA01 DB03 EBOO 
4H006 AA01 M03 AB92 



